In order to deliver products successfully, companies can choose between vast amounts of best practices to apply in their product development. However product development processes are still wasteful in practice. With the aim of creating awareness between practitioners on the meaning of product development best practices, and to propose how a company could measure its maturity in product development activities, this paper proposes CLIMB: a maturity assessment model based on prevalent product development best practices from literature. Additionally, the paper proposes the results of an empirical data collection in 2012-2013 within the GeCo Observatory initiative in Italy, which gathered data through more than 100 semi-structured face-to-face interviews from Italian and international companies using the CLIMB model. The result is that the tool is effective and further research has been stimulated to understand which circumstances lead the choice of certain best practices over others.
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Introduction and rationale: the need of assessing product development maturity
Product development is the mean by which companies innovate and introduce new product to the market and it is crucial for companies' competitiveness, prosperity, and survival (Morgan and Liker, 2006; Womack et al., 2007; Womack and Jones, 1996; Bayus, 1994; Griffin, 1997; Chesbrough and Crowther, 2006) . The choice of engineering and design practices to be implemented during product development drastically signs the success or failure of innovation processes. In literature a large number of such engineering and design practices -such as tools, methods, techniques -has been investigated. Between those, some practices are recognised to foster product development effectiveness and efficiency and are acknowledged as best practices Szulanski, 1996; Goodman, 1985; Cooper et al., 2004b Cooper et al., , 2004c Cooper et al., , 2004a Barczak and Kahn, 2012; Barczak et al., 2009 ). Both in academia and industry, there is a relentless research of those kinds of practices and many efforts have already identified a conspicuous number of best practices able to lead companies toward successful results. However, despite nearly 40 years of scientific and applied research focused on improving product development through the adoption of best practices, recent results reveal that these attempts have failed to materialise as expected in reality (Cooper, 1999; Flint, 2002; Ballard, 2000; Rossi et al., 2011) . In such a field, several issues are still open for academia. Between those:
1 it is not always clear if practitioners are aware of the meaning of best practices in product development 2 it is not known the level of diffusion of those best practices within industries Griffin, 1997) 3 it is in doubt if practitioners are able to identify which practices they could implement in their organisations, and eventually to successfully apply them Barczak and Kahn, 2012) .
These open issues drive the rational of the author's research. Specifically, the aim of this paper is to contribute overpassing the mentioned gaps by providing, as a first extent, a best practice framework able to create consciousness of what constitutes a best practice in product development. Since product development is complex and multi-dimensional, any attempt in literature done to understand the enormous variety of product development best practices, starts by framing them into categories. So the authors did in this paper, growing existing literature. Basing on the proposed framework, the paper introduces a maturity model used to assess which and how maturely companies in their development activities adopt best practices. Chaos-low-intermediate-mature-best practice (CLIMB) is used to represent the five levels of maturity and the name of the model.
The purpose of the maturity assessment model is multiple. First, the aim is to cover the literature gap of understanding the as-is situation in the diffusion of the identified best practices in the industrial context. Secondly, as a managerial implication, the authors want to provide companies with a simple and visual maturity assessment model, to be used both for benchmarking and for self-assessment purposes. Indeed, product development practitioners are keen to benchmark their activities because identifying any practice that is able to more efficiently and/or effectively deliver a new product could represent the difference between success and failure (Barczak and Kahn, 2012) . The self-assessment leads to the identification of product development weak areas where to address improvement efforts. The ultimate purpose of the CLIMB model is to concretely support top management, project managers, and decision makers to identify and select which product development best practices to implement, with the hope that companies will manifest and sustain these to expand their product development efforts.
After this introduction and rationale, the paper introduces the literature background. First an overview on existing maturity assessment models is given, highlighting main features and peculiarities of such models. Secondly, literature on product development best practice is analysed. Section 3 introduces the research methodology adopted by the authors to develop the CLIMB model. Section 4 explains in detail CLIMB, both the product development best practice framework and the structure of the maturity model. In Section 5 the model is deployed through an empirical research conducted in Italy within 103 Italian and international enterprises, and preliminary insights on the level of usage of product development practices in industry are presented. Finally, Section 6 drives to a conclusive discussion on both academic and practical relevance of this work and opens the door to future research opportunities.
Background

Maturity assessment models
Enterprises struggle to acquire and sustain competitive edges, and continuously seek for ways of cutting costs, increasing quality and reducing time to market (TTM), just to mention some of the main challenges they face. Maturity models are thought to support companies in such behaviours (De Bruin et al., 2005) . Indeed maturity models are adopted from organisations as a basis to their improvement plans based on self-evaluation and comparisons with others (Fisher, 2004; Mettler, 2011) and serve also as strategic planning for the improvement of the capabilities within specific areas of the organisation (Ahern et al., 2004; Hakes, 1995; Paulk et al., 1993; Röglinger et al., 2012) .
The target of maturity models is the measurement of the maturity, defined as "the state of being complete, perfect or ready" (Soanes and Stevenson, 2006) in term of i.e., capability, competency, degree of sophistication in a specific domain under a predefined -and more or less exhaustive-set of criteria (De Bruin et al., 2005) .
Commonly, maturity is assessed through a five-point Likert scale, where the highest value corresponds to the highest level of maturity. The first maturity model has been introduced by the Software Engineering Institute (SEI) -Carnegie Mellon and took the name of capability maturity model (CMM); from then a multitude of maturity models proliferated around a variety of domains (De Bruin et al., 2005) . Although the number of existing maturity models focused on business process management improvement is extremely high (Röglinger et al., 2012) , few of them cover -and only partially -the product development area. Some examples of existing maturity assessment models are shortly described in the following (Rossi et al., 2012) .
• Capability maturity model integration (CMMI). This model was developed in 1987 by the above-mentioned SEI in order to define the maturity level of the development process. It integrates best practices adopted to improve development process together with product maintenance. Five maturity levels are assessed, ad hoc, repeatable, characteristic, managed and optimising (Paulk et al., 1993) .
• Readiness assessment for concurrent engineering (RACE). This tool was developed at the beginning of the 1990s at the West Virginia University and it is used in software design and in the mechanical sector to assess the level of application of concurrent engineering within product development. The model assesses two main areas, the organisational part (evaluated with nine maturity levels) and the information technology part (evaluated with five levels) (Wognum et al., 1996) . RACE is based on a questionnaire, whose data are represented through a radar chart.
• Project management maturity assessment methodology. This method allows comparing the performance gained by similar organisations, evaluating the ratio project management/return on investments (PM/ROI). Data are collected through a proper questionnaire (Kwak and Ibbs, 2000) .
• Concurrent engineering readiness assessment model for construction (CERAM) model. This model derives from RACE model, but it has been slightly modified and customised to fit the construction field. CERAM considers two main perspectives, the process (which is evaluated through eight levels) and the technology (assessed in four levels) (Khalfan et al., 2001 ).
• Benchmarking and readiness assessment for concurrent engineering in construction (BEACON) model. Such a model has been introduced as a complement to the CERAM model. It allows the assessment not only of process and technology, but also of external elements, such as project and people. The efficiency of the organisation in project management, the performance of the staff and the efficiency of the technology used in the company are evaluated with a five points scale (Anumba et al., 2007) .
• Mis/PyME. This model is able to assess the processes providing the organisation with tools able to facilitate the fulfilment of company's objectives. This assessment model is based on the software indicators of the small and medium enterprises. It focuses on data, people and performance (Díaz-Ley et al., 2010) .
• Portfolio, program and project management maturity model (P3M3) and organisational project management maturity model (OPM3) are maturity models proposed by the project management institute (PMI), acknowledged to be best practice standard for assessing and developing organisational capabilities to be aligned with enterprise's strategic goals (Project Management Institute, 2008 ).
The proposed list should not be considered exhaustive of all existing maturity models, that is out of the purpose of this paper. This quick overview includes maturity models close to product development field and hence suitable to pose the foundations for proposing a product development maturity model.
Between these maturity assessment models, CMMI is the pioneer that opened the door to all the subsequent models. Information is gathered via questionnaire, to be submitted in various forms to company. Some of the models, RACE end BEACON for example, promotes visual representation of the as-is situation, through a radar chart that makes the communication of the as-is status simple, intuitive and effective. Each model touches a specific perspective in construction field for example, as well as concurrent engineering and project management. However contributions on maturity in product development are still poor and this paper contributes to fill this gap.
Best practice in product development
The discussion about the meaning and identification of best practice in product development has been more and more intense in last two decades, driven by the motivation of assisting managers in deciding how to improve their own product development activities (Barczak et al., 2009; Rossi, 2014) .
As a general meaning a practice is defined as "the customary, habitual, or expected procedure or way of doing of something" (Oxford English Dictionary, 2014) . Also practice represents the implementation (formulation or execution of a policy) of a set of ideas to accomplish established results (Argyris, 1985) . In product development a practice is conceived as an organisation's routine (Szulanski, 1996) that implements ideas and policies leading to the development and launch of new product and services . Considering a practice as a routinely implementation, suggests that improvement at a practice level are detectable when new routines take the place of the current procedures (Goodman, 1985) . A firm's replication of an internal practice that is performed in a superior way -generates most favourable outcomes -in some part of the organisation, and is considered superior to internal substitute practices and known alternatives outside the company, is considered a best practice (Szulanski, 1996) .
In the specific case of product development, a best practice is such a practice able to promote greater success in new product and services development and launch (Goodman, 1985) . It can be defined as a technique, method, process, or activity that is more effective at delivering a particular outcome than any other technique, method, process, or activity within that field (Camp, 1989) . Basically what distinguish a traditional management practices from a best practice, is that the second is associated with higher degrees of success (Barczak et al., 2009 ). Cooper et al. (2004b) considers best practices as the ones that separate the best from the worst performing businesses (Cooper et al., 2004b) . Oppositely, we can define a poor practice.
Product development is a multidimensional process, constitute of several different but intercorrelated elements across multiple layers and facets. In literature and practice, more than 100 product development best practices have been identified, such as the adoption of multifunctional teams, the use of modularisation and standardisation for parts and components, the use of Design for x techniques, the use of the PLM systems to support the data management through the whole life cycle of a product, to list few examples.
Given the high number of these practices and the different level they operate, few authors tried the effort of classifying product development best practices across different product development dimensions (Barczak and Kahn, 2012; Cooper et al. 2004b Cooper et al. , 2004c Cooper et al. , 2004a Morgan and Liker, 2006) , however a unique classification is missing. Some scholars report different grouping of practices at different levels of product development. Under the product development literature field, for example, Barczak et al. (2009) propose eight different categories of product development best practices (Barczak et al., 2009) : the new product development (NPD) process, the fuzzy front end (FFE), portfolio management, organising for NPD, market research tools, engineering design tools, and technology and organisational tools supporting NPD. Similarly to this classification, as a consequence of complementary research activities run within the Product Development and Management Association (PDMA), another arrangement is suggested as follow Barczak and Kahn, 2012): strategy, research, commercialisation, process, project climate, company culture, and metrics and performance measurement. Another attempt of classify principles and practices in product development across dimension, has been given by lean product development literature. The most acknowledged classification is from Morgan and Liker (2006) and consists of the following three areas (Morgan and Liker, 2006) : people, process, and tools and technology. Table 1 The product development best practices framework
Best practice Categories by literature/practice
Given name of category: people
Given name of area: roles and collaboration (people) (seven best practices)
Cross-functional team The NPD process (Barczak et al., 2009) The fuzzy front end (FFE) (Barczak et al., 2009) Organising for NPD (Barczak et al., 2009) Technology and organisational tools supporting NPD (Barczak et al., 2009) Commercialisation (Barczak and Kahn, 2012; Kahn et al., 2012) Project climate (Barczak and Kahn, 2012; Kahn et al., 2012) People (Morgan and Liker, 2006) All actors are involved in the project team, even when globally distributed Technology and organisational tools supporting NPD (Barczak et al., 2009) Clear definition of roles and responsibilities for each individual
Organising for NPD (Barczak et al., 2009) Project climate (Barczak and Kahn, 2012; Kahn et al., 2012) People (Morgan and Liker, 2006) Notes: Best practices from literature are mapped across the categorisation proposed by scholars and practitioners, the given names by authors are reported as ultimate categories names, together with the number of best practices included in every category and area. High flexibility on task execution
Process (Barczak and Kahn, 2012; Kahn et al., 2012) There is an overall responsible (PM) with technical background
The FFE (Barczak et al., 2009) Project climate (Barczak and Kahn, 2012; Kahn et al., 2012) Company culture (Barczak and Kahn, 2012; Kahn et al., 2012) People (Morgan and Liker, 2006) Full customer involvement in development
Research (Barczak and Kahn, 2012; Kahn et al., 2012) Company culture (Barczak and Kahn, 2012; Kahn et al., 2012) Involvement of experienced designers from the earliest stages of the projects Organising for NPD (Barczak et al., 2009) Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Process (Morgan and Liker, 2006) 
Given name of area: training (people) (three best practices)
Formal programs to support multidisciplinary skills development
Organising for NPD (Barczak et al., 2009) Technology and organisational tools supporting NPD (Barczak et al., 2009) People (Morgan and Liker, 2006) Process (Morgan and Liker, 2006) One-to-one tutoring People (Morgan and Liker, 2006) KPIs to assess training outcomes
Training of people (GeCo advisory board)
Given name of category: process
Given name of area: activities and flow (process) (eight best practices)
Formal product development model, properly followed and documented by the various actors involved
The NPD process (Barczak et al., 2009) Portfolio management (Barczak et al., 2009) Organising for NPD (Barczak et al., 2009) Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Research (Barczak and Kahn, 2012; Kahn et al., 2012) Commercialisation (Barczak and Kahn, 2012; Kahn et al., 2012) Process (Barczak and Kahn, 2012; Kahn et al., 2012; Morgan and Liker, 2006) Tools and Technology (Morgan and Liker, 2006) Technology and organisational tools supporting NPD (Barczak et al., 2009) Notes: Best practices from literature are mapped across the categorisation proposed by scholars and practitioners, the given names by authors are reported as ultimate categories names, together with the number of best practices included in every category and area. The NPD process (Barczak et al., 2009) Portfolio management (Barczak et al., 2009) Organising for NPD (Barczak et al., 2009) Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Research (Barczak and Kahn, 2012; Kahn et al., 2012) Commercialisation (Barczak and Kahn, 2012; Kahn et al., 2012) Process (Barczak and Kahn, 2012; Kahn et al., 2012; Morgan and Liker, 2006) Tools and technology (Morgan and Liker, 2006) Technology and organisational tools supporting NPD (Barczak et al., 2009) Strongly collaborative development process
The FFE (Barczak et al., 2009) Engineering design tools (Barczak et al., 2009) Organising for NPD (Barczak et al., 2009) Technology and organisational tools supporting NPD (Barczak et al., 2009) Commercialisation (Barczak and Kahn, 2012; Kahn et al., 2012) People (Morgan and Liker, 2006) Complex set of KPIs to measure product development performance
The NPD process (Barczak et al., 2009) The FFE (Barczak et al., 2009) Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Metrics and performance measurement (Barczak and Kahn, 2012; Kahn et al., 2012) Frontloading the product development process
Process (Morgan and Liker, 2006) Continuous Improvement Initiatives Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Research (Barczak and Kahn, 2012; Kahn et al., 2012) People (Morgan and Liker, 2006) Many solutions are designed and inferior solutions are progressively discarded when new information becomes available
Process (Morgan and Liker, 2006) Notes: Best practices from literature are mapped across the categorisation proposed by scholars and practitioners, the given names by authors are reported as ultimate categories names, together with the number of best practices included in every category and area. The NPD process (Barczak et al., 2009) Market research tools (Barczak et al., 2009) Process (Morgan and Liker, 2006) Formalised process for analyse competitors (reverse engineering)
Process activities (GeCo advisory board)
Given name of area: decision making (process) (22 best practices)
Lifecycle perspective vision. Consideration of the whole product life phases during product development(ten phases)
Life cycle view (GeCo advisory board)
Basing decision making process on strategic factors (12 factors)
The NPD process (Barczak et al., 2009) Portfolio management (Barczak et al., 2009) Strategy (Barczak and Kahn, 2012; Kahn et al., 2012) Organising for NPD (Barczak et al., 2009) Process (Barczak and Kahn, 2012; Kahn et al., 2012) Project climate (Barczak and Kahn, 2012; Kahn et al., 2012) Formal sources of knowledge are continuously update and reviewed (three formal sources)
Process (Barczak and Kahn, 2012; Kahn et al., 2012) Notes: Best practices from literature are mapped across the categorisation proposed by scholars and practitioners, the given names by authors are reported as ultimate categories names, together with the number of best practices included in every category and area. The NPD process (Barczak et al., 2009) Portfolio management (Barczak et al., 2009) Project climate (Barczak and Kahn, 2012; Kahn et al., 2012) Tools and technology (Morgan and Liker, 2006) Given name of category: tools
Given name of area: methods (tools) (11 best practices)
Formal engineering/design methods (11 methods)
The NPD process (Barczak et al., 2009) Engineering design tools (Barczak et al., 2009) Tools and technology (Morgan and Liker, 2006) Process (Morgan and Liker, 2006) 
Given name of area: computerisation and software (tools) (23 best practices)
Product development is strongly supported by software platforms (22 software)
The NPD process (Barczak et al., 2009) Technology and organisational tools supporting NPD (Barczak et al., 2009) Process (Barczak and Kahn, 2012; Kahn et al., 2012) Portfolio management (Barczak et al., 2009) Tools and technology (Morgan and Liker, 2006) Notes: Best practices from literature are mapped across the categorisation proposed by scholars and practitioners, the given names by authors are reported as ultimate categories names, together with the number of best practices included in every category and area.
Both streams of literature acknowledge similar -and sometimes complementarypractices to foster successful product development. In their research, the authors mapped the best practices identified for product development across these prevalent categorisations in literature (Barczak et al., 2009; Kahn et al., 2012; Barczak and Kahn, 2012; Morgan and Liker, 2006) , and base on such literature to build, supported by contributions from practitioners, the product development best practice framework, as summarised in Table 1 .
Research methodology
The development of maturity models is still a understudied topic, though some scholars propose formal steps to be followed (i.e., Mettler, 2011; De Bruin et al., 2005) . A recent academic contribution by Mettler (2011) proposes the following five steps:
1 identify need or new opportunity 2 define scope 3 design model 4 evaluate design 5 reflect evolution.
After the identification of need and problem domain, as explicated in the introduction and rational of this paper, the authors move into defining the scope of model application and use. Then the model structure is developed and operative measures are defined, in term of which maturity levels will be included. It is hence populated; details of the model will follow in Section 4. Finally it is tested and deployed for continuous learning promotion. When dealing with complex domains, such is this case of product development field; identification of domain sub-components is recommended (De Bruin et al., 2005) . To consider different levels of components supports in the development of the assessment questionnaire, enabling richer analysis of maturity results and improves the ability to present maturity results in a way that meets the needs of the target audience. Since it is improbable that a literature review (no matter how extended) will include sufficient information to populate this layer of detail, it is highly suggested to use exploratory research methods such as Delphi technique, nominal group technique, case study interviews and focus groups to support the population phase (De Bruin et al., 2005) . So did the authors, by constantly involving experts from industry. In the specific several focus groups have been arranged with practitioners, thanks to the collaboration of the authors to the GeCo Observatory (http://www.osservatori.net/progettazione_plm) a research initiative on the topic of design and product development in the frame of the School of Management of Politecnico di Milano, in Italy. The contribution from expert has been paramount, not only for the population phase and the product development best practice framework definition. A group of about 25 practitioners served also to run a set of pilot tests, for assessing the completeness of the content and the clarity of the model.
The model has hence been deployed to large-scale public through face-to-face semi-structured interviews. The authors were able to collect 103 cases, which also served to validate the categories and areas defined in the model, using Cronbach's alpha test. This test indicates how well the best practices included in the same area are appropriate to be considered together. The model future deployment and maintaining are discussed in the conclusions.
The CLIMB maturity assessment model
The purpose of the proposed CLIMB model has been clarified, as explained in the rationale in the introduction of this paper:
1 create awareness and understanding in academia and industry, on the existing best practices in product development -thanks to the product development best practice framework 2 retrieve an as-is picture of the practices usage in the industrial context; providing practitioners with the possibility self-assess their processes as a support for their improvement initiatives and to benchmark with what is believed best in literature and eventually with other industrial cases.
These points cover the first two steps of the followed research methodology, described above. Then the model has been designed by the authors by focusing on a combination of process, people and object views (Mettler, 2011 ) with a multidimensional evaluation purpose. The design of the model occurred through a combination of theory-driven and practitioner-based approach (Mettler, 2011) , indeed best practices come from literature but their categorisations (hence the best practice framework) have been strongly influenced by the practitioners' experience. CLIMB model results into five maturity levels, chosen by similarity with the majority of existing maturity models and assessment tools; the name CLIMB is the acronym of the name given by the authors to these levels, as explained in the following. These five levels are used to evaluate the areas (second-level categories) included in the product development best practice framework, whose data are gathered through a questionnaire and visualised through a radar chart. The evaluation occurred a posteriori on the developed model, by assessing the reliability of the scale built to evaluate the areas in the model. Trivially the evaluation consisted in validating the fitness of best practices grouped together into areas.
Finally the deployment consisted in an initial phase of testing and re-adjusting the model within the companies represented by the members of the advisory board of the GeCo Observatory first, then within a broader run of interviews that involved over 100 enterprises.
The process of designing, evaluating and deploying has been iterative process with feedback loops for improvements. Therefore the phases of designing, evaluating and deploying occurred somehow in parallel. For seek of easiness in the understanding, first the best practice framework will be introduced, followed by the five levels structure together with the questionnaire and the radar chart.
The product development best practice framework
Within this study, the authors have identified more than 100 prevalent best practices proposed in literature by different scholars and basing on that, and on a series of focus groups conducted with experts, they propose a most update framework to collect and categorise product development best practices. The focus groups were constituted by the members of the advisory board of the GeCo Observatory. In the specific, the 25 practitioners have been consulted together three times during the development and refinement of the framework, and many times individually; their experience's-based suggestions and feedback have been used to develop, refine and validate the final version of the framework. The professional background of the practitioners was strongly linked to the analysed field: the position covered by the member of the advisory board range from project managers, to technical directors of design and product development functions. Moreover all the participants shared an experience of more than five years in the actual position and at least more then ten years in the enterprises. Because of their background and experience the advisory board have been considered more than suitable to contribute to the development of the maturity model built on product development best practices.
Despite all best practices considered in the framework come from literature -in the sense that practitioners have not contributed to directly add not-yet-existing best practices to the field -not all of them are included in the schemas of existing best practice frameworks. Practitioners' contribution has been paramount in this sense since they moved the attention towards some product development practices acknowledged best practice in literature but not comprised in any existing classifications. For example the life cycle vision (considering all aspects linked to product lifecycle since the development phases) is proposed by literature to be successful practice for sustainability improvement at its all layers, but authors did not include such a practice in their best practice frameworks. The proposed frameworks enrich the existing classifications in this sense and provide a contribution to the existing field, thanks to the strong support from the practitioners. Table 1 specifies where the contribution of practitioners occurred.
The framework categorises 107 product development best practices, across eight areas 1 activities and flow 2 decision making 3 training 4 roles and collaboration 5 knowledge management (KM) process 6 KM techniques 7 methods 8 computerisation and software, respectively grouped into four categories: process, people, KM and tools, as summarised in Table 1 .
The name given to the categories and areas are consequence of discussion undertaken during the focus groups run with the experts from the GeCo advisory board. The idea to keep two different levels of categories comes from the sociotechnical theories (Morgan and Liker, 2006; Mettler, 2011) that promotes the process, tools and people vision, where high importance have been posed to KM, crucial in product development and considered as independent category in product development best practices framework for the first time in this paper. The idea to keep the areas, as second level categories, is given by the need to both include product development theories and at the same time provide a further level of detail that the sociotechnical view does not provide. After the data collection (described in Section 5), the validity of the proposed constructs has been validated through Cronbach's alpha test, which serves as a reliability scale analysis. The validity of Cronbach's alpha varies between 0 and 1, and lower accepted value for socio-technical studies is 0.4 (Sprotles and Kendall, 1986) . According to this, the overall structure of the constructs results reliable. The lowest value of Cronbach's alpha is reached in the area of roles and collaboration; and despite the value of alpha barely approximately reaches 0.4, both literature and practice acknowledge that formal programs to support multidisciplinary skills development, one-to-one tutoring and KPIs to assess training outcomes are a metre of training. Moreover the lowest the number of variables in a construct, the higher the chance Cronbach's alpha would not reach so high values.
The five CLIMB maturity levels, the questionnaire and the radar chart
The CLIMB maturity model is structured into a questionnaire, an evaluation scale made of five maturity levels, and a radar chart. The questionnaire is semi-structured; this means the respondents could add information on the investigated contents, adding useful insights to be used to further model refinement, as well as additional information on company strategies and plans for future improvements.
The questionnaire is based on the proposed product development best practice framework and each of the questions investigates one of the best practices. So, the number of questions corresponds to the number of the investigated best practices (Table 1) , plus additional general information on the company. Each question scored through a five points Likert scale (five points scale scored with 1, 3, 5, 7, 9 values), is structured as in the following example (taken from the area training and competencies):
Example: how does the company support skills' development?
a everyone is personally responsible for developing and maintaining his/her own skills (1) b a situation between a and c (3) c the company gives training on the job (5) d a situation between c and e (7) e the company promotes multidisciplinary skills with formal programs (i.e., training plans, rotation between project teams) (9).
For each of the more 107 practice five different levels of accomplishment can be selected by the respondent: he/she can choose whether his/her company states at a poor practice level, at a best practice level, or somewhere in between. Those levels can assume a score of 1 3 5 7 9, as reported in the blanks above. The lowest level of accomplishment (a), scored with 1, corresponds to a poor practice in opposition to the higher level (e), which corresponds to a best practice, and it is scored with 9. Additionally there are three middle levels, whose intermediate circumstance (c), scored with 5 is described in order to facilitate the respondent to address his choice. A group of questions concurs to describe each of the 8 areas of the framework (Table 1 ). The number of questions corresponds to the number of best practices included in the area (107, one for each best practice, see Appendix 1). The score of a single area is calculated as an additive scale (summing the single scores of the questions describing the area) then normalised in %. The following formula defines how the score for each generic area (A i ) is calculated: 8 * m i maximum score the area can assume in the case the respondent declares to always reach the best practice level -scored with 9 -for all the j practices investigated within the i th area.
Each of the eight areas expressed in %, and five possible stages of accomplishment of a best practice condition are defined toward the i th area. The five levels are 20% width intervals in the scale from 0 to 100% and are namely: chaos (0% to 20%), low (21% to 40%), intermediate (41% to 60%), mature (61% to 80%), and best practice (81% to 100%) (Figure 1) . From here the name CLIMB. The level of accomplishment achieved within each of the eight areas can be then represented in a radar chart (Figure 2 ). The radar chart gives an immediate and effective as-is picture of the level of implementation of the considered practices along the eight areas of the framework (Table 2 ) and displays the positioning of the company within one of the five CLIMB stages (Figure 1 ). The sample is constituted of both small and medium enterprises (SMEs), and big enterprises. Details of the size of the sample are in Table 4 . Companies belong to different sectors, grouped into four: mechanics, electrics, electronics and other sectors (such as fashion, chemical and food). Table 5 summarises the distribution of the sample across the sectors. Figure 3 depicts the radar charts resulting from the empirical research, according respectively to the sectors and the size of the companies belonging to the sample. Despite from one from one could expect, there are not significant differences in behaviours between BIG and SMEs or between sectors. Areas such as computerisation and software, methods, and KM techniques present the lowest level of maturity within the interviewed sample.
Discussion and conclusions
The paper aimed at developing CLIMB, a maturity assessment model able to cover the identified gaps of creating awareness on the meaning of product development best practice and creating a way to depict the as-is situation both for scholars and practitioners. Increased clarity on the meaning of best practice in product development, together with a list and classification of product development best practices, provided through the product development best practice framework, represent the main achievements of the tool. Feedback on that have been collected not only within the member of the GeCo advisory board, but also from the 103 companies assessed, though only informally with face to face, mail or telephone follow up communications. The CLIMB model, based on a five-level maturity scale, is a powerful tool, useful not only to gather data from companies in the field, but also as a self-assessment tool for mangers. The managerial implications of this piece of work are extremely relevant. From one side respondents become aware of the gap existing between the real levels of application of certain best practices in certain areas of product development, compared to ideal practices available to be used. Also thanks to the GeCo Observatory research, companies could benchmark themselves, not only with the best case from literature, but also with the 'rest of the world'. This is to be considered a first important step toward consciousness on where direct product development improvement efforts. The CLIMB model is available to be deployed all over the enterprises that want to understand and challenge themselves.
Preliminary data analysis shows that companies are still navigating in average level water for what concerns the ability to adopt product development best practices. Practices such as evaluating more design alternatives in parallel (as proposed by set-based concurrent engineering field), the usage of advanced techniques based on knowledge reuse (such as KBE -knowledge-based engineering), and the use of product lifecycle management (PLM) systems are extremely poorly diffused, yet in the analysed industry. Surely there is the need of better understanding -both at academic and industrial sideson how product development success is affected by the adopted best practices. This paper goes in this direction by providing a concrete solution to fill such a gap.
Related and future research
The data collected so far do not seem to demonstrate that companies' size or sectors primarily affect the use of best practices in product development. Can hence be stated that all the 107 best practices are suitable or ideal to be used in every circumstance and in every company? Does one size fits all? Or as some scholars started pointing out, the uses of product development best practices are context dependent? (Barczak and Kahn, 2012; Kahn et al., 2006) . Together with this ongoing research, there is a lack of research on whether some product development best practices, in order to work effectively, are grouped together and required simultaneously (Feldmann and Olhager, 2013) .
For sure, the logics behind the use of certain sets of product development best practices, driven by contingency variables, require higher attention. Further studies should be undertaken in order to understand if the use of product development best practices is context depended. Moreover more research is needed to understand if one size does fit all or not and if common patterns in the use of best practices exists. Also it is not to avoidable an investigation on how the selection of certain best practices over others affect the overall product development success and performance.
The GeCo Observatory is going in this direction. The researcher of the GeCo Observatory, including the authors of this paper, are now running a second round of interview based on the CLIMB model, that investigates not only the adopted product development best practices, but also companies' aimed competitive position and product development performance, with the aim to identify common patterns, alias archetypes, that companies follow driven by certain motivations to reach specific performance goal.
Finally the maintainability of the CLIMB model, as well as for all maturity models, cannot be underestimated. Indeed, the concept of best practice is a dynamic concept (Griffin, 1997; Murray et al., 2002; Barczak and Kahn, 2012; Rossi, 2014) : whatever is leading to extremely good results nowadays, could maybe lead to different results in the future. This is what happened for example with Cooper's stage and gate model, which is today considered not as extremely competitive as it was when it was introduced; but still it is entered in what we could call a must practice. In fact, despite the stage and gate model is considered rigid and with too many bureaucracy, it is almost unbelievable for a company not to follow any structure and formal product development model.
Therefore what today is a best practice, something that lead to superior performance, in some years could become overpassed by some new best practice or could become so diffused, well known, and necessary, to become a must have, and not of competitive advantage for any enterprise. Authors believe scholars and practitioners should continuously look for new best practices, for the what's next? And any effort to describe the as-is situation should be done with a dynamic and adaptive eye, able to look at the next future. The authors will maintain the CLIMB model a solid maturity assessment model in its structure, but will continuously seek for up to date contents to be included in the product development best practice framework, in order to make it dynamic and adaptable to the continuously changing environment. Table 5 Product development best practices framework (continued)
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